Road vehicles, trains, planes and boats each have their own particular risks and safety features. The needs for a safe driver and crew are common to all but the meaning of ®tness and its contribution to safety is not always clear. What follows is based on contributions to a meeting on ®tness standards held at the Royal Society of Medicine.
Performance can be impaired by permanent de®cits such as the loss of limb mobility or a ®xed visual defect. It may be erratic as the result of fatigue, medication, or drug/ alcohol misuse. It can be catastrophically impaired by sudden incapacity from a seizure or a cardiac event. Ideally we should know the accident risk from each form of impairment and this should be used to agree the level of risk which is acceptable to society.
These general principles are common to all modes of transport but the detail of the standards may vary 1±3 . For instance there is good evidence that defective colour vision is not a risk factor on the road 4 , where traf®c lights give clues other than their colour, but it is a risk for aircrew, seafarers and railway workers where colour alone separates safety from danger. Aircrew risk is minimized by the presence of a copilot trained not only to take over but also to identify incapacity in the current pilot. On the railways, automatic braking and block signalling reduce risk, while on the roads the short time taken to pull over in most circumstances means that only ultra-rapidly developing or unperceived incapacity is a major risk. By contrast, at sea, recurrences of illnesses over longer periods can result in risk to an individual distant from care, disruption to voyages and all the hazards of maritime rescue.
Failure to meet ®tness standards can have a major effect on a person's work and on mobility. Thus, a balance needs to be struck between restrictions in the cause of public safety and denial of opportunities to someone without a rational basis. This means that transport ®tness standards should not only be evidence-based but also be fairly applied and have scope for appeal by anyone who is declared un®t. How well do current standards meet these criteria and what can be done to improve them?
Sudden impairment
The risk of a sudden cardiac event has long been a cause of concern, although there are no quantitative data identifying the frequency of attributable transport accidents. Seafarers with a history of heart disease were for many years considered permanently un®t. In aviation this came to a head after the 1971 Trident crash near Heathrow, where a heart attack in the pilot was implicated. The framework for pilot ®tness subsequently adopted was based on accepting only those from subpopulations with a less than 1% risk of a fatal event in the next year 5 . This level of risk can, with a copilot present, be estimated not to contribute signi®cantly to overall aviation risks. It enables pilots with favourable exercise electrocardiograms and angiograms to return tō ying after cardiac events.
A similar logic has been applied to seizure risk in drivers. 20% annually has been taken as the risk ceiling for car drivers and 2% for bus and truck drivers 6 . Individual assessment is based on good quality studies of risks of recurrence and now enables some drivers to return to the wheel who would previously have lost their licences permanently.
Diabetes is more complex, with hypoglycaemia (the main risk) being associated with insulin treatment rather than the disease itself. To an extent this risk is under the control of the insulin user, although new stringent treatment regimens aimed at reducing long-term complications have in turn increased the risk of sudden incapacity 7 . Clouding of consciousness from hypoglycaemia may precede frank incapacity and reduce the driver's ability to take remedial action. Individual assessment has to play a part here and, while there is not yet a quantitative logic to the standards used, research is now underway to specify risk factors more precisely.
For other causes of sudden incapacity there are at present no data from which to build risk-based approaches, hence standards remain based on custom and practice. Some improvement in standards could readily be achieved for seafarers by systematic review of recurrence or complication risks for common illnesses, such as renal calculi and hernias, which lead to medical emergencies. nineteenth century, with concern about identi®cation of navigation lights in seafaring at much the same time. Government was involved from an early stage and standardized test methods were introduced. Acuity was a particular issue when glasses could not be worn and the introduction of the closed bridge on ships by the 1920s enabled many spectacle-wearing seafarers to remain at work.
The major dif®culty has always been in deciding what are the perceptual limits requiredÐparticularly with visual ®elds, where there is doubt about the extent to which the individual can adapt to the impairment. New test methods such as the`useful ®eld of view' test not only measure the geometry of the ®eld but also assess visual attention. De®cits in performance at this test have been correlated with excess accident risk in some groups of drivers.
Other stable impairments can be assessed by practical tests of driving under controlled conditions and this provides a rational approach which has high face validity to the driver. If redesign of controls can reduce the consequences of the impairment this can enable mobility and work to be maintained. Such assessments are provided by members of the Forum of Mobility Centres.
Variable impairments
The accident risks from alcohol and fatigue have been well documented. Comparable data for medication and drug use are harder to obtain but information is improving. Control of risk is largely in the hands of the person affected but is reinforced by advice and enforcement of regulations. The risks of medication are not well addressed by doctors and pharmacists at present and this is a challenge for the health professions.
Application of standards
Approaches developed for one mode of transport can often be adapted for others. Standards are applied in various waysÐby approved doctors applying national or international standards (sea, air), by a central government agency (driving) or by occupational health providers using proprietary standards (rail). Criteria are converging and becoming more evidence-based but questions remain about illness developing between medical examinations, about the effects of therapy and about disclosure where a person's job or mobility is at risk. For public acceptance in future, standards will need to be based on better evidence, along with safeguards to ensure they are fairly applied.
